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CLAIMS 



[Claim(s)] , 

[Claim 1] The insulating substrate of the shape of a .strip of paper which has two or 
more pairs of crevices, or heights on the opposite ends edge of the direction of a long 
side, and has the crevice or heights of a couple on the opposite ends edge of the 
direction of a shorter side, Two or more electrode terminals formed in the top face of 
an insulating substrate from the crevice or heights of the edge of this insulating 
substrate, having covered, The chip mold network resistor equipped with two or more 
resistance elements formed so that it might lap with two or more electrode terminals 
formed in the opposite ends edge of the electric conduction line which connects the 
electrode terminal of the couple formed in the opposite ends edge of the direction of a 
shorter side, its electric conduction line, and the direction of a long side. 
[Claim 2] The chip mold network resistor [ equipped with the protective layer which 
covers two or more resistance elements ] according to claim 1 . 
[Claim 3] The chip mold network resistor according to claim 2 which displayed the 
delimiter of resistance or a resistance circuit on the protective layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the chip mold network resistor which 
has the circuit which consists of two or more electrode terminals and two or more 

i 

resistance elements linked to them. 
[0002] 

[Description of the Prior Art] The chip mold network resistor which has eight resistance 
elements of drawing 6 in the configuration shown in conventional drawing 5 is explained 
below in order of the process shown in drawing 8 . On insulating substrates, such as an 
alumina with which the slit for dividing into the piece of an individual was generally 
formed The ** paste and the resistive paste of a ruthenium oxide system are 
screen-stenciled and elevated-temperature calcinated, conductors, such as silver and 
palladium, — After forming the resistance circuit which stands in a row considering 
eight resistance circuits divided to the slit 71 as shown in drawing 7 as a piece of an 
individual, passivation film, such as glass, is given to the part except an electrode 
terminal area for stabilization of the pollution control of a resistance element, or the 
resistance film. 

[0003] Then, contacting a probe (probe) to electrode terminals C1, C2, C3, C4, C5, C6, 
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• » 

C57, C8, C9, and C10, and measuring the resistance of resistance elements R1 , R2, R3 f 
R4, R5, R6, R7, and R8, trimming by laser etc. is performed to each resistance element, 
and it is adjusting so that it may become predetermined resistance. 
[0004] In order to trim a resistance element R1 in this trimming process when an 
electrode terminal C1, C1\ and C6 and C6' flow and it has become a closed circuit as 
the dotted line of drawing 7 shows If a probe is contacted to other electrode terminals 
and the electrical potential difference for surroundings lump prevention of a current is 
impressed to them while contacting a probe to the electrode terminals G1 and C2 linked 
to a resistance element R1, measurement and trimming of the resistance element R1 
between electrode terminals C [ C1 and ] 2 will become possible. However, since the 
equal circuit same about resistance elements R4 and R8 cannot be formed, 
measurement and trimming of resistance are impossible. 

[0005] Therefore, after making open between the electrode terminal C1 shown by the 
dotted line of drawing 7 . C1\ and C6 and C6' and making possible measurement and 
trimming of resistance elements R4 and R8, trimming is performed about other 
resistance elements. Then, between an electrode terminal C1, C1\ and C6 and C6\ 
conductive paste etc. is printed and calcinated, between them is short-circuited, and a 
circuit is formed. 

[0006] And after ending formation of this connection electrode, the seal 13 of the wrap 
protective coat 1 2, resistance, or a resistance circuit delimiter is formed in the top face 
of an insulating substrate 1 for said resistance circuit. 

[0007] On the other hand, after dividing into the piece of an individual the network 
resistor formed on one alumina substrate, in order to raise the electric conductivity 
ability and the mounting engine performance (soldering nature) of an electrode terminal, 
nickel plating and solder plating are performed. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the resistance and 
difference which the trimmed resistance changed and were being made into the object 
in order to print a connection electrode and to carry out elevated-temperature baking 



after resistor trimming by said conventional method of construction between an 
electrode terminal C1, C1\ and C6 and C6' arise and the variation does not become 
fixed, either, high-degree-of-accuracy-izing of resistance tolerance is difficult. 
Moreover, since that which comes outside resistance tolerance may arise when the 
amount of changes in resistance is large, it is the big factor which influences the 
process yield. 

[0009] This invention has low counts of printing / baking by solving said conventional 
technical problem and abolishing printing / baking process of a connection electrode, 
and it aims at moreover offering the good chip mold network resistor of resistance 
precision and the process yield. 
[0010] 

[Means for Solving the Problem] In order to attain this object the chip mold network 
resistor of this invention The insulating substrate of the shape of a strip of paper which 
has two or more pairs of crevices, or heights on the opposite ends edge of the direction 
of a long side, and has the crevice or heights of a couple on the opposite ends edge of 
the direction of a shorter side, Two or more electrode terminals formed in the top face 
of an insulating substrate from the crevice or heights of the edge of this insulating 
substrate, having covered, It has two or more resistance elements formed so that it 
might lap with two or more electrode terminals formed in the opposite ends edge of the 
electric conduction line which connects the electrode terminal of the couple formed in 
the opposite ends edge of the direction of a shorter side, its electric conduction line, 
and the direction of a long side. 
[0011] 

[Function] By this configuration, since printing and the elevated^temperature baking 
process of a connection electrode are lost, little resistance precision and process yield 
of the count of printing / baking can offer a good chip mold resister network. 
[0012] 
[Example] 

(Example 1) The chip mold network resistor of one example of this invention is 



explained below, referring to a drawing. Drawing 1 R> 1 (a) shows the plan of the 
hetwork resistor in one example of this invention, and drawing 1 (b) and drawing 1 (c) 
show the side elevation and, bottom view of a network resistor which are shown in 
drawing 1 (a), respectively. Drawing 4 shows procesfe drawing of manufacture of the 
network resistor in one example of this invention. 

[0013] The insulating substrate 1 1 formed in the shape of a strip of paper in drawing 1 
(a), (b), and (c) using the alumina substrate, The common electrode terminals C1 and C6 
of the couple formed in the opposite ends edge of the direction of a shorter side of this 
insulating substrate 1 1 at the symmetry, The electrode terminals 9 and C [ C2, C3, C4, 
G5, C7, C8, and ] 10 formed in the opposite ends edge of the direction of a long side of 
this insulating substrate 1 1 at the symmetry, The circuit which consists of the 
resistance element connected to the electric conduction line 14 which connects the 
common electrode terminals CI and C6, and each electrode terminals C2, C3, C4, C5, 
C7, C8, C9, and C10, respectively The wrap protective coat 12, The chip mold network 
resistor equipped with the seal 13 which displays resistance on this protective coat 12 
is shown. Drawing 2 shows the circuit diagram of the chip mold network resistor shown 
in drawing 1 . 

[001 4] In this example, as an insulating substrate 1 1 , 96% as an ingredient of an alumina 
substrate and the electrode terminal areas C1, C2, C3, C4, C5, C6, C7, C8, C9, and C10 
Ag system or Ag/Pd system thick film paste, Ru02 system thick film paste is used as 
electrical resistance materials. After screen-stenciling to an insulating substrate 1 1 , It 
calcinates at a 850-degree C elevated temperature, and the resistance elements R1 f 
R2, R3, R4, R5, R6, R7, and R8 linked to the common electrode terminal areas C1 and 
C6, the electric conduction line 1 4 which makes it flow through them, and each 
electrode terminals C2, C3, C4, C5. C7, C8, C9, and C10 are formed. The resistor 
network formed on one alumina substrate is shown in drawing 3 . The part divided to the 
slit 31 in drawing 3 serves as a piece of an individual of the chip mold network resistor 
shown in drawing 2 . 

[0015] In addition, after giving passivation film, such as glass, on the resistance circuit 



formed on the insulating substrate 1 1 after printing baking except for the common 

electrode terminal areas C1 and C6 and electrode terminals C2, C3, C4, C5, C7, C8, C9, 

»• 

and C10 if needed, in order to adjust resistance, resistance trimming by laser etc. is 

» 

performed. In this resistance trimming process, if aerobe j s contacted to other 
electrode terminals and the electrical potential difference for surroundings lump 
• prevention of a current is impressed to them while contacting a probe to the electrode 
terminals C1 and C2 linked to a resistance element \R1, when trimming a resistance 
element R1, measurement and trimming of the resistance element R1 between 
electrode terminals C [ C1 and ] 2 will become possible. It is possible to carry out by 
technique with the same said of the trimming of other resistance elements. 
[001 6] After trimming termination, for a wrap reason, a glass paste or a resin paste is 
printed for the resistance circuit formed on the insulating substrate 11 as a protective 
coat 12, and a resistance circuit is protected. And after forming a protective coat 12, 
\ the seal 13 of resistance or a resistance circuit delimiter is displayed. In addition, since 
; a resin paste can harden in a low-temperature process, the process variation of 
resistance can be stopped small and high-degree-of-accuracy-ization of resistance 
tolerance can be attained more. 

[0017] Then, after dividing into the piece, of an individual the network resistor formed in 
the shape of a sheet, in order to raise the electric conductivity ability and the mounting 
engine performance (soldering nature) of an electrode terminal, nickel plating and solder 
plating are performed. 

[0018] Since it is [ that what is necessary is just to carry out printing formation of a 
glass paste or the resin paste for the resistance circuit formed on the insulating 
substrate 1 1 as a protective coat 12 for a wrap reason, and to display the seal 13 of 
-resistance or a resistance-circuit delimiter after-that after resistance trimming ] 
unnecessary in the process which connects a common electrode according to this 
example as mientioned above while it becomes unnecessary to prepare an electrode 
opening part before resistance trimming like before, printing manday can be reduced. 
Moreover, since the resistance value change produced at the time of 



elevated-temperature baking of the conventional connection electrode is also lost, 
while being able to attain high-degree-of-accuracy-ization of resistance tolerance, 
since resistance value distribution becomes good according to the effectiveness, the 
process yield also improves. 

[0019] In addition, although it has concave electrode terminal structure in this example 
as shown in drawing 1 „ it is clear that the same effectiveness is acquired also with 
convex type electrode structure. 

[0020] (Example 2) In the circuit of the network resistor shown in drawing 2 of an , 
example 1 , in the case of the parallel circuit which makes all resistance the same, since 
the common electrode terminals C1 and C6 are arranged at the symmetry on the 
opposite ends edge of the direction of a shorter side of an insulating substrate 1 1, 
mounting directivity is lost, and it also becomes preventing a mounting mistake. 
[0021] 

1 

[Effect of the Invention] The insulating substrate of the shape of a strip of paper which 
this invention has two or more pairs of crevices, or heights on the opposite ends edge 
of the direction of a long side, and has the crevice or heights of a couple on the 
opposite ends edge of the direction of a shorter side as mentioned above, Two or more 
electrode terminals formed in the top face of an insulating substrate from the crevice or 
heights of the edge of this insulating substrate, having covered, By having two or more 
resistance elements formed so that it might lap with two or more electrode terminals 
formed in the opposite ends edge of the electric conduction line which connects the 
electrode terminal of the couple formed in the opposite ends edge of the direction of a 
shorter side, its electric conduction line, and the direction of a long side Printing and the 
elevated-temperature baking process of a connection electrode are lost, there are few 
counts of printing / baking, and resistance precision and the process yield can offer a 
good chip mold resister network. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The plan of the chip mold network resistor in the 1 st example of this 
invention 

(b) The side elevation of this chip mold network resistor 

(c) The bottom view of this chip mold network resistor 
[Drawing 2] The circuit diagram of this chip mold network resistor 

[Drawing 3] The circuit diagram on the alumina substrate of this chip mold network 
resistor 

[Drawing 4] Process drawing of manufacture of this chip mold network resistor 

[Drawing 5] The plan of the conventional chip mold network resistor 

[Drawing 6] The circuit diagram of this chip mold network resistor 

[Drawing 7] The circuit diagram on the alumina substrate of this chip mold network 

resistor 

[Drawing 8] Process drawing of manufacture of this chip mold network resistor 
[Description of Notations] 

1 1 Insulating Substrate 

12 Protective Coat 

13 Seal Which Shows Resistance 



I 



I 



14 Electric Conduction Line 
31 Slit 

C1-C10 Electrode terminal 

C1 (CD, C6 (C60 Common electrode terminal 

R1-R8 Resistance element 

»< 
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□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



